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Biomass Power Plant for Sumitomo Osaka Cement Tochigi Factory

by Yuichi IIDA, Takeshi MIYATAKE, Kenji SUGAWARA, & Yuichi NAKAMURA

A resource and energy conserving, high-efficiency biomass power plant has been delivered to the Tochigi Factory of Sumitomo
Osaka Cement Co., Ltd. The main fuel for the boiler is wood chips. Coal and rubber tire chips are also used as supplements. Type of
the boiler is ICFB (Internal Circulating Fluidized-bed Boiler), which maximum continuous rating is 105 t/h, while its rated power out-
put is 25 MW. Its power generation efficiency is 32%, a high figure for biomass power plant. This high efficiency is achieved by: high-
temperature, high-pressure steam conditions; the use of an in-bed superheater; the use of a high-pressure feed water heater; use of a
water-cooled condenser. Following the commissioning, this power plant has been operating for 167 days since a scheduled inspection
carried out in May, 2009. Usually a power output is 24 MW during daytime, and during the night, power output is controlled according
to the factory load demand.

Keywords: Internal circulating fluidized-bed boiler, Biomass, Steam turbine, Generating power efficiency, Boiler efficiency, Wood chip, Renewable
energy, In-bed super heater
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Table Operation data of performance test

PERE R
HH i A fiE Test
Ttems Units De‘s.ign results
points (09. 1.29
15:00-17:00)|
IRRHE i (R T v 7)
Fuel consumption (Wood chips) kg/h 13054 12120
IR A CH ) Ke/h A "
Fuel consumption (Coal) & 3467 5045
PREHE i (F v 75 4Y)
Fuel consumption (Chipped tire) kg/h 446 605
AT S 2t (WB.) (KEF v 7)
Lower heating value (W.B.) (Wood chips) kJ/kg 13973 11180
AT F8 2t (W.B.) (i hk)
Lower heating value (W.B.) (Coal) kJ/kg 24306 22700
(LR A (WB) (5754 7) ]
Lower heating value (W.B.) (Chipped tire) kJ/kg 31453 29850
RBEHER OREF v 7) %
Consumption (Wood chips) ° 65 50
WBE LA (1 J5)
Consumption (Coal) % 30 43
RBEILR (Fv T H14Y) 9
Consumption (Chipped tire) “ 5 7
EE PN -
Heat supply MJ/h 280700 | 268082
AT =R 0
Boiler efficiency % 90.0 89.4
TR AL EE .
Bed temperature c 750 752
B pe gt 1T PR AT A B .
Flue gas temperature at economizer outlet ¢ 238 233
KA 7 MO ,
O: concentration at boiler outlet % 47 38
HEA A O2 i % , )
O: concentration at stack ’ 5. 5.
TN PE7 A 5 (DB.) i (
Exhaust gas flow rate (D.B.) m”/h (NTP) 96060 95200
FEZI T PEA A (W.B) /b (NTP)
Exhaust gas flow rate (W.B.) m*/h (NTP 108410 111000
KA T — T FE A
Steam flow rate at boiler outlet t/h 1022 1017
RAT—HIESE) - .
Steam pressure at boiler outlet MPa (7= 1)) 6.40 640
KA T AL .
Steam temperature at boiler outlet ¢ 500 491
¥ —¥ YA E#ER R
Steam flow rate at turbine inlet t/h 1022 100.3
y—¥ Y ATHESIES) o
Steam pressure at turbine inlet MPa (7= 1)) 6.11 625
y—¥ ¥ AL
Steam temperature at turbine inlet ¢ 497 493
R ) .
Generating power output kW 25000 24800
FETEI R o § i
Generating power effiency % 32 315
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